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An organic light emitting device comprising: 
an anode, 

a hole transporting layer over the anode, wherein the hole transporting layer is doped 
with a phosphorescent material; 

an electron transporting layer over the hole transporting layer, wherein the electron 
transporting layer is doped with the phosphorescent material; and 
a cathode over the electron transporting layer. 
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2. The organic light emitting device of claim 1 , wherein the organic light emitting device 
emits light in the blue range of the visible spectrum. 



„ 3^0^^© organic light emitting device of claim 1, wherein the hole transporting layer 
comprises a member of the group consisting of4,4'-bis[jV-(l-naphthyl)-Af-phenyI- 
amino]biphenyl (a-NPD), N,N'-diphenyl-N,N'-bis(3-methylpheny)l-l'biphenyl- 
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4,4'diamine (TPD), 4,4'-bisI>I,N^(34olyl)amino]-3 ) 3'- dimethylbiphenyl (M14), 



\y 4,4\4"4ris(30methylphenylphenylamino)triphenylamine (MTDATA), 4,4'-bis[N,N'- 
(3-tohyl)amino]-3,3 '-dimethylbiphenyl (HMTPD), and 3,3'-Dimethyl-A^A* A/ 4 ',^'- 
tetra-/;-tolyl-biphenyl-4,4-dian^e (R854). 
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Co\o\ 4. The organic light emitting device of claim 1 , wherein the electron transporting layer 

/\^ comprises a member of the group consisting of an oxadiazole, an oxadiazole 

\$$* A * \ derivative, a phenanthroline, a substituted benzoxazole, an un-substituted benzoxazole, 
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a substituted benzthiazole, and an un-substituted benzthiazole compound. 



, V5. The organic light emitting device of claim 1 , wherein the electron transporting layer 
\vv ~* Vf> comprises a member of the group consisting of 1 ,3-bis (N,N-t-butyl-phenyl)-l ,3,4- 
0 \ ^ oxadiazole (OXD-7), 2,9-dimethyl-4,7-diphenyl-l , 1 G-phenanthroline (bathocuproine 

or BCP), a BCP derivative, and 3-phenyl-4-(r-naphthyl)-5-phenyl-l,2,4-triazole 
(TAZ). 



q The organic light emitting device of claim 1 , wherein the phosphorescent material 

S? 'y- comprises a member of the group consisting of Platinum(H) (2-phenylpyridinato-N,C 2 ) 



(S^ (acetyl acetonate) [Pt(ppy)(acac)], Platinum(II) (2-(p-tolyl)pyridinato-N,C 2 ) (acetyl , Y>CL*f 

. v „.„ . ,. . , , 4* Y 



acetonate) [Pt(tpy)(acac)] ? Platinum(II) (7,8-benzoqionolinato-N,C 3 ) (acetyl acetonate) 
y [Pt(bzq)(acac)], PlatinumQl) (2-(2 , -(4 , ,5 , -benzothienyl)pyridinato-N,C 3 ) (acetyl 

H- acetonate) [Pt(btp)(acac)], Platinum(H) (2-(4 , ,6 , -difluorophenyl)pyridinato-N,C 2 ) 

Q 

W (acetyl acetonate) [Pt(4,6-F 2 ppy)(acac)], Platinum(II) (2-(4',5'- 

difluorophenyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(4,5-F 2 ppy)(acac)], Platinum(ll) 
(2-(4 , ,5 *-chtluorophenyl)pyridinato-N, C 2 ) (2-picolinato) [Pt(4,5-F 2 ppy)(pico)], and 
Iridium (2-(4',6'-difluorophenyl)pyridinato-N,C 2 ) (2-picolinato) [Ir(4,6-F 2 ppy)(pico)]. 




X- The organic light emitting device of claim 1, wherein the cathode comprises a member 
of the group consisting of magnesium silver and a magnesium silver alloy, and the 
anode comprises indium tin oxide (ITO). 0 \ ^ \ 5^ 



8 V An electronic device incorporating the organic light emitting device of claim 1, the 
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electronic device selected from the group consisting of a billboard, a sign, a computer 
monitor, a vehicle, a telecommunications device, a telephone, a printer, a television, a 
large area wall screen, a theater screen and a stadium screen. 

An organic light emitting device comprising: 
an anode; 

a first hole transporting layer over the anode, 

a second hole transporting layer over the first hole transporting layer, wherein the 

second hole transporting layer is doped with a phosphorescent material, 

a first electron transporting layer over the second hole transporting layer, wherein the 

first electron transporting layer is doped with the phosphorescent material; 

a second electron transporting layer over the first electron transporting layer; and 

a cathode over the second electron transporting layer. 

The organic light emitting device of claim 9, wherein the organic light emitting device 
emits light in the blue range of the visible spectrum. 

The organic light emitting device of claim 9, wherein the first hole transporting layer 
comprises a member of the group consisting of 4,4'-bis[A r -(l-naphthyl)-yV-phenyl- 
amino]biphenyl (<x-NPD), N,N'-diphenyl-N,N'-bis(3-methylpheny)l-l r biphenyl- 
4,4'diamine (TPD), 4,4 , -bis[N,N , -(3-tolyl)amino]-3,3 , - dimethylbiphenyl (Ml 4), 
4,4\4''4ris(30methylphenylphenylaiBino)triphenylamine (MTDATA), 4,4'-bis[N,N'- 
(3-tolyl)amino]-3,3 , -dimethylbiphenyl(HMTPD), and 3,3'-Dimethyl-A^,A^,// , ,A^- 
tetra-/?-tolyl-biphenyl-4,4 -diamine (R854), and wherein the second hole transporting 
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layer comprises a member of the group consisting of 4,4 , -bis[A^(l-naphthyl)-W-phenyl- 
amino]biphenyl (a-NPD), N 3 N'-diphenyl-N,N , -bis(3-methylpheny)l-l t biphenyl- 
4,4 , diamine (TPD), 4,4 , -bis(>^,N t <3^tolyl)amino]-3 ) 3 , - dimethylbiphenyl (M14), 
4,4^tris(30methylphenylpte (MTDATA), 4 ? 4 , -bis[N,N , - 

(3-tolyl)amino]-3 ? 3 , -dimethylbiphenyl (HMTPD), and 3,3 , -Dimethyl^ J A^ ? A^ , ,W 4 '- 
tetra-^-tolyl-biphenyM^-diarnine (R854). 

The organic light emitting device of claim 9, wherein the first hole transporting layer — » *y\r Jt\0~^ 

/ ^ 

has an IP energy not more than about 0.7 eV greater than the IP energy of the anode. ' 

The organic light emitting device of claim 12, wherein the first hole transporting layer v i 

has an IP energy not more than about 0.5 eV greater than the IP energy of the anode. 

The organic light emitting device of claim 9, wherein the first electron transporting 
layer comprises a member of the group consisting of an oxadiazole, an oxadiazole 
derivative, a phenanthroline, a substituted benzoxazole, an un-substituted benzoxazole, 
a substituted benzthiazole, and an un-substituted benzthiazole compound, and wherein 
the second electron transporting layer comprises a member of the group consisting of 
tris-(8-hydroxyquinoline)aluminum (Alq 3 ) and a phthalocyanine compound. 

The organic light emitting device of claim 9, wherein the first electron transporting j^Ctf*^^ . i * 




layer comprises a member of the group consisting of 1 ,3-bis (N,N-t-butyl-phenyl)- 
1,3,4-oxadiazole (OXD-7), 2,9-dimethyl-4 ? 7-diphenyl-l,10-phenanthroIine 
(bathocuproine or BCP), a BCP derivative, and 3-phenyM-(l'-naphthyl)-5-phenyl- 
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1,2,4-triazole (TAZ), and wherein the second electron transporting layer comprises 
copper phthalocyanine (CuPc). 



The organic light emitting device of claim 9, wherein the phosphorescent material 
comprises a member of the group consisting of Platinum(II) (2-phenylpyridinato-N,C 2 ) 
(acetyl acetonate) [Pt(ppy)(acac)], Platinum(II) (2-(p-tolyl)pyridinato-N,C r ) (acetyl 
acetonate) [Pt(tpy)(acac)], Platinum(II) (7,8-benzoqionolinato-N,C 3 ) (acetyl acetonate) 
[Pt(bzq)(acac)], Platinum(U) (2-(2 f -(4 , ,5 , -benzothienyl)pyridinato-N,C 3 ) (acetyl 

M acetonate) [Pt(btp)(acac)], Platinum(II) (2'(4' ? 6 , -difluorophenyl)pyridinato-N,C 2 ) 

f h 
M 

jjjj (acetyl acetonate) [Pt(4,6-F 2 ppy)(acac)], Platinum(II) (2-(4\5'- 

j? difluorophenyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(4,5-F 2 ppy)(acac)], Platinum(II) 

5 

V? (2-(4',5 , -difluorophenyl)pyridinato-N, C 2 ) (2-picolinato) [Pt(4,5-F 2 ppy)(pico)], and 

E 

CJ Iridium (2-(4 , ,6 , -difluorophenyl)pyridinato-N,C 2 ) (2-picolinato) [lr(4,6-F 2 ppy)(pico)]. 
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m y7- The organic light emitting device of claim 9, wherein the cathode comprises a member 




of the group consisting of magnesium silver and a magnesium silver alloy, and the 
anode comprises indium tin oxide (ITO). 



l\ An electronic device incorporating the organic light emitting device of claim 9, the 

electronic device selected from the group consisting of a billboard, a sign, a computer 
monitor, a vehicle, a telecommunications device, a telephone, a printer, a television, a 
large area wall screen, a theater screen and a stadium screen. 

\ 

An organic light emitting device comprising: 
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a substrate; 

an anode over the substrate; 

a first hole transporting layer over the anode; 

a second hole transporting layer over the first hole transporting layer, wherein the 

second hole transporting layer is doped with a phosphorescent material; 

a first electron transporting layer over the second hole transporting layer, wherein the 

first electron transporting layer is doped with the phosphorescent material; 

a second electron transporting layer over the first electron transporting layer; and 

a cathode over the second electron transporting layer. 

The organic light emitting device of claim 19, wherein the organic light emitting 
device emits light in the blue range of the visible spectrum. 

The organic light emitting device of claim 1 9, wherein the first hole transporting layer 
comprises a member of the group consisting of 4,4'-bis[N-(l-naphthyl)-A r -phenyl- 
amino]biphenyl (a-NPD), N,N'-diphenyl-N,N'-bis(3-methylpheny) 1 - 1 'biphenyl- 
4,4'diamine (TPD), 4,4 t -bis[N,N'-(3-tolyl)amino]-3,3'- dimethylbiphenyl (M14), 
4,4\4 M -tris(30methylphenylphenylamino)triphenylamine (MTDATA), 4,4'-bis[N,N'- 
(3-tolyl)amino]-3,3' -dimethylbiphenyl (HMTPD), and 3,3^Dimethyl-A^A^X , >^ ?4, - 
tetra-p-tolyl-biphenyl-4 ,4 -diamine (R854), and wherein the second hole transporting 
layer comprises a member of the group consisting of 4,4'-bis(7V-(l -naphtJiyty-AT-phenyl- 
amino]biphenyl (a-NPD), N,N , -diphenyl-N > N'-bis(3-methylpheny) 1 - 1 'biphenyl- 
4,4'diamine (TPD), 4,4 r -bis[N 7 N , -(3-tolyl)arnino]-3,3■- dimethylbiphenyl (M14), 
4 ) 4',4"~tris(30mcthylphenylphenylamino)triphenylarnine (MTDATA), 4,4'-bis[N,N'- 
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(S-toly^aminoJ^^'-diraethylbiphenyl (HMTPD), and 3 ) 3 , -Dimethyl-JV 5 AT , ,A^',^ 4 '- 
tetra-p-tolyl-biphenyl-4,4'-diamine (R854). 

2^ The organic light emitting device of claim 19, wherein the first hole transporting layer 
has an IP energy not more than about 0.7 eV greater than the IP energy of the anode. 



*f Tbc organic light emitting device of claim 22, wherein the first hole transporting layer 

/ 

has an IP energy not more than about 0.5 eV greater than the IP energy of the anode. 



The organic light emitting device of claim 19, wherein the first electron transporting 
jj layer comprises a member of the group consisting of an oxadiazole, an oxadiazole 

H derivative, a phenanthroline, a substituted benzoxazole, an un-substituted benzoxazole, 

5 
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^ the second electron transporting layer comprises a member of the group consisting of 

p 

fj| tris-(8-hydi*oxyquinolinc)aluminum (Alq 3 ) and a phthalocyanine compound. 



a substituted benzthiazole, and an un-substituted benzthiazole compound, and wherein 



A 

The organic light emitting device of claim 1 9, wherein the first electron transporting 
layer comprises a member of the group consisting of 1 ,3-bis (N,N-t-butyl-phenyl)- 
1 ,3 ,4-oxadiazole (OXD-7), 2,9-dimethyl-4,7-diphenyl- 1 , 1 O-phenanthroline 
(bathocuproine or BCP), a BCP derivative, and 3-phenyl-4-(l'-naphthyl)-5-phenyl- 
1 ,2,4-triazole (TAZ), and wherein the second electron transporting layer comprises 
copper phthalocyanine (CuPc). 



The organic light emitting device of claim 19, wherein the phosphorescent material 
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comprises a member of the group consisting of Platinum(II) (2-pbenylpyridinato-N,C 2 ) 
(acetyl acetonate) [Pt(ppy)(acac)], Platinum(II) (2~(p-tolyl)pyridinato-N,C 2 ) (acetyl 
acetonate) [Pt(tpy)(acac)] ? Platinum(II) (7,8-benzoqionolinato-N,C 3 ) (acetyl acetonate) 
[Pt(bzq)(acac)], Platinum(Il) (2-(2 , -(4 , > 5'-benzothienyl)pyridinato-N,C 3 ) (acetyl 
acetonate) [Pt(btp)(acac)] 5 Platinum(n) (2-(4 , ,6-difluorophenyl)pyridinato-N,C 2 ) 
(acetyl acetonate) [Pt(4,6-F 2 ppy)(acac)], Platinum(II) (2-(4',5- 
difluoropheuyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(4,5-F 2 ppy)(acac)], Platinum(II) 
(2-(4 , ,5 , -difluorophenyl)pyridinato-N, C 2 ) (2-picolinato) [Pt(4,5-F 2 ppy)(pico)], and 
Iridium (2-(4',6 , -difluorophenyl)pyridinato-N,C 2, ) (2-picolinato) (Ir(4,6-F 2 ppy)(pico)]. 

The organic light emitting device of claim 19, wherein the cathode comprises a 
member of the group consisting of magnesium silver and a magnesium silver alloy, and 
the anode comprises indium tin oxide (1TO). 

The organic light emitting device of claim 19, wherein the substrate comprises a 
member of the group consisting of plastic, metal and glass. 

The organic light emitting device of claim 19, wherein the substrate is substantially 
transparent. 

e organic light emitting device of claim 19, wherein the substrate is opaque, and the 
cathode is transparent. 

An electronic device incorporating the organic light emitting device of claim 19, the 
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electronic device selected from the group consisting of a billboard, a sign, a computer 
monitor, a vehicle, a telecommunications device, a telephone, a printer, a television, a 
large area wall screen, a theater screen and a stadium screen. 

An organic light emitting device comprising: 
a substrate; 

a cathode over the substrate; 

a first electron transporting layer over the cathode; 

a second electron transporting layer over the first electron transporting layer, wherein 

the second electron transporting layer is doped with a phosphorescent material; 

a first hole transporting layer over the second electron transporting layer, wherein the 

first hole transporting layer is doped with the phosphorescent material; 

a second hole transporting layer over the first hole transporting layer; and 

an anode over the second hole transporting layer. 

The organic light emitting device of claim 32, wherein the organic light emitting 
device emits light in the blue range of the visible spectrum 

The organic light emitting device of claim 32, wherein the first hole transporting layer 
comprises a member of the group consisting of 4,4'-bis[A r -(l-naphthyl)-A r -phenyl- 
aminojbiphenyl (a-NPD), N,N-diphenyl-N J N , -bis(3-methylpheny)l-rbiphenyl- 
4,4'diamine (TPD), 4,4 , -bis[N,N , -(3-tolyl)amino]-3,3'- dimethylbiphenyl (M14), 
4,4',4"-tris(30methylphenylphenylamino)triphenylamine (MTDATA), 4,4 '-bis[N,N'- 
(3-tolyl)amino]-3,3' -dimethylbiphenyl (HMTPD), and 3 9 y-Dmetoy)rN i 9 N'JN x 'X'- 
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tetra-/>-tolyl-biphenyl-4,4'-diamine (R854), and wherein the second hole transporting 
layer comprises a member of the group consisting of 4,4'-bis[A 7 -(l-naphthyl)- J /V~phenyl- 
amino]biphenyl (a-NPD), N,N-diphenyl-N > N'-bis(3-methylpheny)l-l l biphenyl- 
4,4'diamine (TPD), 4,4'-bis[N,N r -(3-tolyl)amino]-3,3'- dimethylbiphenyl (M14), 
4,4 t ,4' , -tris(30metiiylphenylphenylamino)triphenylaniine (MTDATA), 4,4 , -bis[N,N'- 
(3^tolyl)araino]-3,3'-dimethylbiphenyl (HMTPD), and S^-Dimethyl-A^A^- 
tetra-/?-tolyl-biphenyl-4,4 -diamine (R854) . 

The organic light emitting device of claim 32, wherein the second hole transporting 
layer has an IP energy not more than about 0.7 eV greater than the IP energy of the 
anode. 

The organic light emitting device of claim 35, wherein the second hole transporting 
layer has an IP energy not more than about 0.5 eV greater than the IP energy of the 
anode. 

The organic light emitting device of claim 32, wherein the second electron transporting 
layer comprises a member of the group consisting of an oxadiazole, an oxadiazole 
derivative, a phenanthroline, a substituted benzoxazole, an un-substituted benzoxazole, 
a substituted benzthiazole, and an un-substituted benzthiazole compound, and wherein 
the first electron transporting layer comprises a member of the group consisting of tris- 
(8-hydroxyquinoline)aluminum (Alq 3 ) and a phthalocyanine compound. 

The organic light emitting device of claim 32, wherein the second electron transporting 
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layer comprises a member of the group consisting of 1,3-bis (N,N-t-butyI-phenyl)- 
1 ,3 ,4-oxadiazole (OXD-7), 2>9-dimethyl-4,7-diphenyl- 1 , 1 O-phenanthroline 
(bathocuproine or BCP), a BCP derivative, and 3-phenyl'4~(V-naphthyl)-5-phenyl- 
1,2,4-triazole (TAZ), and wherein the first electron transporting layer comprises copper 
phthalocyanine (CuPc). 

The organic light emitting device of claim 32, wherein the phosphorescent material 
comprises a member of the group consisting of Platinum(II) (2-phenylpyridinato-N,C 2 ) 
(acetyl acetonate) [Pt(ppy)(acac)] 3 Platinum(II) (2-(p-tolyl)pyridinato-N,C 2 ) (acetyl 
acetonate) [Pt(tpy)(acac)], Platinum(II) (7,8-benzoqionolinato-N,C 3 ) (acetyl acetonate) 
[Pt(bzq)(acac)], Platinum(II) (2-(2 , -(4' 5 5 , -benzothienyl)pyridinato-N,C 3 ) (acetyl 
acetonate) [Pt(btp)(acac)], Platin\im(II) (2-(4' 3 6 , -difluorophenyl)pyiidinato-N,C 2 ) 
(acetyl acetonate) [Pt(4,6-F 2 ppy)(acac)] ? Platinum(II) (2-(4',5- 
difluorophenyl)pyridinato-N,C 2 ) (acetyl acetonate) [Pt(4,5-F 2 ppy)(acac)] 5 Platinnm(II) 
(2>(4 , ,5 , -difluorophenyl)pyridinato-N, C 2 ) (2~picoIinato) [Pt(4,5-F 2 ppy)(pico)], and 
Iridium (2-(4',6 -difluorophenyl)pyridinato-N,C 2 ) (2-picolinato) [lr(4,6-F 2 ppy)(pico)]. 

The organic light emitting device of claim 32, wherein the cathode comprises a 
member of the group consisting of magnesium silver and a magnesium silver alloy, and 
the anode comprises indium tin oxide (ITO). 

The organic light emitting device of claim 32, wherein the substrate comprises a 
member of the group consisting of plastic, metal and glass. 
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The organic light emitting device of claim 32, wherein the substrate is substantially 
transparent. 

The organic light emitting device of claim 32, wherein the substrate is opaque, and the 
anode is transparent. 

An electronic device incorporating the organic light emitting device of claim 32, the 
electronic device selected from the group consisting of a billboard, a sign, a computer 
monitor, a vehicle, a telecommunications device, a telephone, a printer, a television, a 
large area wall screen, a theater screen and a stadium screen. 
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